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Abstract- The key challenge of spectrum sensing is the Detection of weak signals or primary user in noise with a very small 
probability of miss detection, which requires better understanding of very low SNR regimes. Cognitive radio allows 
unlicensed users to access licensed frequency bands through dynamic spectrum access so as to reduce spectrum scarcity. The 
spectrum sensing problem has gained new aspects with cognitive radio and opportunistic spectrum access concepts. It is one 
of the most challenging issues in cognitive radio systems; the paper explains sensing concept and its various Techniques. 
First cognitive radio standard called the Wireless Regional Area Network (WRAN). In additional to conventional PHY and 
MAC layer functionalities, new features have been included in IEEE 802.22 standards. These features are Spectrum Sensing 
and Spectrum Management. 
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I. INTRODUCTION 
 
The cognitive radio (CR) can be considered as 
another type of software-defined radio. CR can be 
termed as an intelligent wireless communication 
system. It is intelligent because it is aware of its 
environment and learns from the environment. 
Cognitive radios need to not only rapidly identify 
spectrum over very wide bandwidth, but also make 
reliable decisions in noise-uncertain environments. 
To design a reliable and efficient cognitive radio 
system, there are two fundamental issues:- to devise 
an accurate and robust spectrum sensing algorithm to 
detect spectrum holes as accurately as possible, and 
to design secondary user transmission mechanism for 
the cognitive user to utilize the detected spectrum 
holes as efficiently as possible. Spectrum sensing is 
gain spectrum access awareness, identify and detect 
the spectrum holes.  
Working with sensing accuracy in order to determine 
the performance of CR networks. This Paper focus on 
Spectrum Sensing Technique in Cognitive radio, 
Cognitive radio Provide Reliable Communication. 
The IEEE 802.22 working group defines a system for 
cognitive Wireless Regional Area Network (WRAN) 
using unused or white spaces within rural areas. The 
802.22 WRAN consists of a Base station (BS) and a 
number of client stations, referred to as Customer 
Premise Equipments (CPEs). The tasks of both BS 
and CPEs are spectrum sensing,  transmitting/ 
receiving data and assure the Quality of Service. 
IEEE 802.22 Operates in low Power Density Area 
avoids interference to the broadcast incumbents on 
this band. The IEEE 802.22 functional requirements 
are fixed point-to-multi-point access only. Base 
Station (BS) controls all transmit parameters and 
characteristics in the network. 
Base Station (BS) is professionally installed and 
maintained. Location awareness for all devices in the 
network. The detection performance can be primarily 
determined on the basis of two metrics: probability of 

false alarm, Which denotes the probability of a CR 
user declaring that a PU is present when the spectrum 
is actually free, and probability of detection, which 
denotes the probability of a CR user declaring that a 
PU is present when the spectrum is Indeed occupied 
by the PU. Typically, local sensing for primary signal 
detection can be formulated as a binary hypothesis 
Problem as follows 
X (t) = n (t), H0 (Signal Absent) 
h (t) + n (t), H1 (Signal Present) 
where x(t) denotes the received signal at the CR 
user(t) is the channel gain of the sensing channel, n(t) 
is the zero-mean additive white Gaussian noise 
(AWGN), H0 and H1 denote the the absence and the 
presence. 
 
Pd = P {decision = H1|H1} = P {Y > λ | H1} 
Pf = P {decision = H1|H0} = P {Y > λ | H0} 
 
Where Y is the decision statistic and λ is the decision 
threshold.  
 
The value of λ is set depending on the requirements 
of detection performance. Based on these definitions, 
the probability of a miss or miss detection is defined 
as Pm = 1 − Pd = P {decision = H0|H1}. Spectrum 
sensing is the process of identifying occupancy in all 
dimensions of the spectrum space and finding 
spectrum holes. For example a certain frequency can 
be used for a given time, but it might be empty in 
another time. IEEE 802.22 standards or Wireless 
Regional Area Network (WRAN) is the first standard 
based on Cognitive Radio. The standard’s operation 
frequency ranges from 54 MHz to 862 MHz in VHF 
and UHF portion of the Frequency spectrum. The 
licensed users in these bands include North 
America’s Advanced Television System Committee 
(ATSC) DTV having a bandwidth of 6 MHz, 
Europe’s Digital Video Broadcast-Terrestrial (DVB-
T) having a bandwidth of 8 MHz and microphone 
users Employing FM with 200 kHz bandwidth. 
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II. CO-OPERATIVE SENSING 
 
We classify cooperative spectrum sensing into three 
categories based on how cooperating CR users share 
the sensing data in the network, centralized, 
distributed, and relay-assisted[9].  
 
A Centralized 
In centralized cooperative sensing, a central identity 
Called fusion center, first, the FC selects a channel or 
a frequency band of interest for sensing and instructs 
all Cooperating CR users to individually perform 
local sensing. Second, all cooperating CR users report 
their sensing results via the control channel, and then 
the FC combines the received local sensing 
information, determines the presence of PUs, and 
diffuses the decision back to cooperating CR users. , 
CR0 is the FC and CR1–CR5 are cooperating CR 
users performing local sensing and reporting the 
results back to CR0. For local sensing, all CR users 
are tuned to the selected licensed channel or 
frequency band where a physical point-to-point link 
between the PU transmitter and each cooperating CR 
user for observing the primary signal is called a 
sensing channel, all CR users are tuned to a control 
channel where a physical point-to-point link between 
each cooperating CR user and the FC for sending the 
sensing results is called a reporting channel. 

 

 
Fig. 1 Centralized Sensing 

 
B Distributed 
In this approach distributed approach for cognitive 
radio cooperative spectrum sensing, no one node act 
as fusion center (FC) or central processor controls. 

 
Fig. 2 Distributed Sensing 

C Relay assisted 
The third scheme is relay-assisted cooperative 
sensing. Since both sensing channel and report 
channel are not perfect, a CR user observing a weak 
sensing channel and a strong report channel and a CR 
user with a strong sensing channel and a weak report 
channel. 

 
Fig. 3 Relay assisted Sensing 

 
III. RELATED WORK 
 
Non cooperative spectrum-sensing technique has 
various problems like shadowing, multi path fading, 
Cooperative detection is proposed in place of non 
cooperative detection. A number of different methods 
are for identifying the presence of signal 
transmissions. Energy Detector Based Spectrum 
Sensing describes using a simple detector, which 
detects the total energy content of the received signal 
over specified time duration and Sense the signal, 
drawback of energy detection technique is it not work 
in very low SNR Value, in such time is not 
distinguish between noise and Primary signal, 
matched filter technique is the optimum filtering 
technique cause this technique maximize SNR ratio 
and Power consumption In this method is very large, 
Proposed technique is Cyclo stationary technique, it 
work in Very low SNR value and reject the noise. 

 
Fig. 4 Principle of Channel Sensing 

 
In cyclo stationary technique that all the processes are 
not periodic function of time but their statistical 
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features indicate periodicities and such processes are 
called cyclo-stationary process. 
 

Table No I Given Comparison between Sensing Technique 

 
 
Energy Detector: Energy detection is the most 
common type of spectrum sensing because it easy to 
implement and requires no prior knowledge about the 
primary signal. Matched filter sensing technique 
presents an optimal way for detection by maximizing 
the SNR and also takes less time. But it requires prior 
knowledge of the signal and different types of 
receivers for different types of signal types and thus 
complexity increases Cyclo-stationary detector 
utilizes the periodicities in the signal to detect the 
presence of primary users in the bands. Although 
complexity is more the energy detector but it works 
for low SNR conditions unlike the energy detector. 
There is no requirement for different types of 
receivers as in case of matched filter detector. 
The basic principle for channel sensing is shown in 
Fig. 4 licensed Tx sends data to its required Rx in a 
certain licensed spectrum band. A pair of CR users 
(CR Tx and CR Rx) intends to Access the spectrum 
holes for secondary communication. Thus, most of 
the existing spectrum-sensing schemes identify 
spectrum holes by detecting the primary TX. In the 
figure D Is the Transmitting Range of the Primary Tx 
and R is the Interfering Range of CR Tx. 
 
IV. CYCLO STATIONARY DETECTION 
 
Cyclo stationary spectrum sensing method is the 
proposed Method for sensing, features with periodic 
statistics and spectral correlation are not found in any 
stationary noise or interference signals. Hence the 
proposed method possesses High noise immunity, in 
this method used Spectral correlation function to 
detect Primary signal. 

 
Here is Rxyy autocorrelation function and α is cyclic 
frequency Method gives the peak in cyclic 
Frequency, implying that the primary user is present. 
If there is no such peak, the method implies that the 
given spectrum band is idle or there is no primary 
user active at given time and location. Based on this 
observation, CR users identify the status of absence 
or presence of primary users in the particular in 
Particular band in a given time and location. Different 
from an energy detector which uses time-domain 

signal energy as test statistics, cyclo -Stationary 
feature detector performs a transformation from the 
time-domain into the frequency domain. Although it 
requires a priori knowledge of the signal 
characteristics, cyclo stationary feature detection is 
capable of distinguishing the CR transmissions from 
various types of Primary user (PU) signals. This 
eliminates the synchronization requirement of energy 
detection in cooperative sensing. Moreover, CR users 
may not be required to keep silent during cooperative 
sensing and thus improving the overall CR 
throughput. 
 
V. COGNITIVE RADIO 
 
Cognitive Radio (CR) is a model for wireless 
communication. Show in Fig. 5 Cognitive radio cycle 
It sense and learn from environment, its node Change 
transmission and receiver parameter to communicate 
.it reduce interference also. Cognitive radio (CR) is 
one critical enabling technology for future 
communications and networking that Can utilize the 
limited network resources in a more efficient and 
flexible way. 

 
Fig. 5 Cognitive Radio Cycle 

 
A Cognitive Radio Capabilities  
Spectrum Sensing:- Spectrum sensing is the ability to 
measure, and is aware of the parameters related to the 
radio channel characteristics, availability of spectrum 
and transmit power, noise, radio’s operating 
environment, user requirements an applications, 
available networks and nodes, and other operating 
restrictions. Spectrum Decision Making: - Spectrum 
Decision Making calls for reconfiguration for the 
channel and protocol required for constantly adapting 
to mobile changing environments and adjustment of 
output power or even alteration of transmission 
parameters. 
 
Spectrum Analysis: - Spectrum Analysis is based on 
spectrum sensing which is analyzing the situation of 
several factors in the external and internal radio 
environment and finding the optimal communication 
Protocol and changing frequency or channel 
accordingly. 
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B Key Benefits of Cognitive Radio 
Spectrum Efficiency: - Cause of Implementing the 
increase efficiency. Graceful degradation of service-
This feature of CR is very important in providing 
services to the users, when they are mobile and the 
base stations in contact are constantly changing. 
 
Improved quality of service: - Suitability, Availability 
and reliability of wireless services will improve from 
the user’s perspective. CRs are able to sense, detect, 
and monitor the surrounding RF environment such as 
interference and access availability, and reconfigure 
their own operating characteristics to best match 
outside situations, cognitive communications can 
increase Spectrum efficiency and support higher 
bandwidth service. Scarcity because static frequency 
assignments freeze bandwidth into unproductive 
applications, where a large Amount of spectrum is 
idles. CR using dynamic spectrum access can 
alleviate the spectrum congestion through efficient 
allocation of bandwidth and flexible spectrum access. 
Therefore, CR can provide adaptive, seamless, and 
secure Communications. 
 
C Architecture 
CR network architecture, the components include 
both a secondary network and a primary network, a 
secondary network refers to a network composed of a 
Set of secondary users with or without a secondary 
base station. Secondary users can only access the 
licensed spectrum when it is not occupied by a 
primary user. Both secondary users and Secondary 
base stations are equipped with CR functions A 
primary network is composed of a set of primary 
users and or more primary base stations. Primary 
users are authorized to use certain licensed spectrum 
bands under the coordination of Primary base 
stations. Their transmission should not be interfered 
by secondary networks. Primary users and primary 
base stations are in general not equipped with CR 
functions 
 
D Cognitive Radio System 
There are two kinds of wireless communication 
systems in CRNs: Primary System and Cognitive 
Radio System, which are classified by their priorities 
on frequency bands. A primary system is referred to 
an existing system which operates in one or many 
fixed frequency bands. Various kinds of primary 
systems work either in licensed or unlicensed bands 
and are explained as follows.  
 
Primary System in Licensed Bands A primary system 
operated in the licensed band has the highest priority 
to use that frequency band (e.g. 2G/3G cellular, 
digital TV broadcast). Other unlicensed users/systems 
can neither interfere with the primary system in an 
intolerable way nor occupy the license band. Primary 
System in Unlicensed Bands A primary system 
operating in the unlicensed band (e.g. ISM Band) 

called unlicensed band primary system. Various 
primaries Systems should use the band compatibly. 
Specifically, primary Systems operating in the same 
unlicensed band shall coexist with each other while 
considering that the interference to each other.  
 
Cognitive Radio Base Station (CR-BS) A CR-BS is a 
fixed component in the cognitive radio system and 
has cognitive radio capabilities. It represents the 
infrastructure side of the CR system and provides 
supports (e.g. spectrum holes management, mobility 
management, security management) to CR-MS. 
 
Cognitive Radio Mobile Station (CR-MS) A CR-MS 
is a portable device with cognitive radio capabilities. 
 
It can reconfigure itself in order to connect to 
different Communication System. 
 
E Cognitive Radio Management 
A Typical Cycle of CR include detecting spectrum 
White Space, Selecting the best frequency bands, 
coordinating system access with other user CR has 
following function Spectrum Sensing, Spectrum 
management, Spectrum Sharing and allocation, 
through the Spectrum Sensing and Analysis, CR 
detect white Space, a portion of frequency band is not 
used by the primary user, then utilize Spectrum, after 
recognize the white Space by Sensing, Spectrum 
management and Spectrum and Hand off function of 
CR, enables the Secondary user to select best 
frequency band, in dynamic spectrum access a 
secondary user may share with spectrum Recourse 
with primary user. 
 
VI. IMPLEMENT 
 
The system model is illustrated in Fig. 6 Some 
random input is taken and modulated. This modulated 
signal is used as the primary user signal. The signal 
from primary user is relayed by multiple cognitive 
relays and the data from each relay unit is send to the 
fusion center. This paper Results obtained using AND 
rule. In this section involve Windowing and Fast 
Fourier transform, using windowing function cause 
noise is reject, now Fourier transform of these 
windowed signal, and Spectral correlation function 
for each frame is found. Each node is connected with 
cognitive agent. Cognitive radio has search engine it 
search and detect free Spectrum, maximum frequency 
used by user to minimum frequency used by user to 
detect free Spectrum. 

 
Fig. 6 Cyclo- Stationary Detector 
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VII. SIMULATION AND RESULTS 
 

Fig. 7 shows to Detect the primary User, using Cyclo- 
Stationary Technique, Spectrum Sensing Technique 
has challenge to, detect the primary user, each node 
connects with Cognitive agent and detects Primary 
user. Cognitive radio has capability to Spectrum 
Sensing. 
 

 
Fig. 7 Detect Primary User 

 
The plot between probability of detection and 
probability of false alarm is termed as the receiver 
operating characteristics; using sensing algorithm is 
cyclo- stationary detection method, shows that the 
primary signal is present, and probability of detection 
increases with increasing value of probability of false 
alarm, with Different SNR values. For, the PD value 
is 0.0 or near to zero For SNR=1 , PD value is 0.15 
for SNR=5, PD value is 0.3 for SNR=10 and 0, This 
shows that Cyclo-Stationary Technique work with 
Very Low SNR Value. Second ROC Curves gives 
comparison between Cyclo-stationary detection and 
Energy detection technique and compare with SNR 
value and it show that Energy Detection technique 
not work in very low SNR value. 
 

 
Fig. 8 Plot PD VS PF at different SNR Value 

 

 
Fig. 9 Plot PD VS PF it shows Comparison between Energy 

Detection and Cyclo-stationary Detection Technique 
with Different SNR value 
 

VIII. APPLICATION AND REQUIREMENT 
FOR IEEE 802.22 

 
IEEE 802.22 Working Group (WG). It’s a Standard 
related to an air interface for Wireless Regional Area 
Network (WRAN). Using TV frequency spectrum. 
The standard is considered to be a practical 
implementation of cognitive radio technology.  
 
The main principles of it are the spectrum sensing 
and the access in an opportunistic way to the bands 
which are not used by TV frequency. With the help of 
radio technology, the IEEE802.22 WRAN standard 
can be considered as typical to bring the access of the 
broad to the areas which have fewer inhabitants like 
villages or suburbs the main application for this 
standard is the access of the wireless broadband in 
distant areas. This access has the voice, data and the 
support of the quality of service (Quos).  
 
In areas like villages and suburbs, it is valuable to use 
bands of low frequencies because of the preferred 
transmission conditions that face these low 
frequencies in cognitive radio networks, which are 
licensed for wireless microphones and TV 
broadcasting. As an example there are many 
unoccupied TV channels in many different areas in 
United Stated of America, and through the satellite or 
by cable access the TV signal is delivered, the IEEE 
802.22 WRAN can also be used for home offices and 
small businesses. Wireless broad band network for 
remote region. 
 
1) International things of Application, application like 
smart transportation, tele medicine, smart grid and 
terminal transmission technology such as zigbee and 
RFID Have all attracted all commercial interest, the 
roll of white space network may be reduce the cost of 
network, and offer great flexibility for actual use. 
2) Using in Emergency Disaster communication a 
transmission Platform could be quickly set up at 
disaster sites to accelerate the flow of Disaster 
information and process of disaster response. 
3) Integrated application for Broadcast and Mobile 
Network. IEEE 802.22 requirements The IEEE 
802.22has some functional requirements like 
 
1) The BS should be preserved and implemented in a. 
Professional way. 
2) The only type of access is a fixed point to many 
points. Access. 
3) The BS is responsible for monitoring the 
parameters which Transmit the data and network 
feature. 
4) The location of all of the devices in the system 
should be Aware. 
5) Updated data base is used by the BS. 
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CONCLUSION 
 
The spectrum sensing can be performed most reliably 
and successfully by using the Cyclo-stationary feature 
detection method. Even though this method increases 
the complexity of the system, it is worth the risk since 
its noise immunity is high as when compared to the 
existing methods. Thus the cyclo stationary based 
cooperative spectrum sensing is implemented. Onto 
the enhancement would be useful in applying the 
benefits of the cognitive radio onto many of the 
indoor applications. Cognitive radio technology 
provides future wireless devices with additional 
bandwidth, reliable broadband communications, and 
versatility for rapidly growing data applications. 
Primary functions of a cognitive radio:- spectrum 
sensing, spectrum management, spectrum sharing 
discussed. 
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